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Abstract

Polycystic ovary syndrome (PCOS) is associated wwghlin resistance, obesity and increased
risk of type 2 diabetes. Previous studies on tmeties of PCOS have included mostly a small number
of patients and investigated only the effects single gene and a single polymorphism. In thisytud
we evaluated the association of PCOS with genomni@nts and their combinations in 17 genes
influencing insulin sensitivity, obesity, type 2abtietes mellitus, dyslipidemia and/or inflammation i
143 PCOS and 115 control subjects.

Genotype distribution for the 1059 G/C polymorphisf CRP differed significantly between
the groups (p=0.014). The 1059 C alleleC8¥ was associated with a 2.16-fold higher odds [&@iR]
for PCOS (95% confidence intervals 1.02-4.57, p40)@ompared to the 1059 G/G genotype. We also
found previously unreported statistically signifitanteractions between the variants in genes ueal|
in adipocyte function and/or insulin signalifjRAR)2, PGC-1a, APM1, HNF-4a andPC-1) and their
association with PCOS. Our results suggest that §iogle gene and multiple loci analyses are
necessary for the understanding of the geneti&C@S. We also propose that the combinations of
genomic variants in genes related to adipocytewdfitiation, regulation of gluconeogenesis and

insulin signaling may contribute to the pathogene$iPCOS.



Introduction

Polycystic ovary syndrome (PCOS) is one of the mostmon endocrine disorders among
women of reproductive age (1). This highly heterages clinical entity is characterized by
biochemical and/or clinical signs of hyperandrogemigonadotropin dissociation and irregular
menses. Central obesity and dyslipidemia are ayjpécal features in subjects with PCOS.
Furthermore, the syndrome is frequently associttddperipheral insulin resistance, hyperinsulin@mi
and impaired glucose tolerance (2).

The etiology of PCOS is still largely unknown, liluis apparent that insulin resistance is one of
the major factors contributing to ovarian hyperamggnism. Both metabolic abnormalities and
androgen excess tend to be more frequent among &89S women than among their normal weight
counterparts (3). Weight loss (4) or drugs incregugnsulin sensitivity (5) can lead to spontaneous
resumption of menses and amelioration of hyperagednsm in PCOS patients.

Complexity of symptoms in the first-degree relasivd PCOS women, especially cosegregation
of insulin resistance and hyperandrogenism, suggeanderlying genetic cause for the disorder (6).
Although several lines of evidence show that gerfatitors play a major role in the pathogenesis of
PCOS, the mode of inheritance of this syndrome mesnanclear. Recent studies indicate that PCOS is
a complex, polygenic trait determined by interawsidetween environmental factors and different
combinations of common gene polymorphisms (7). G@eariety of clinical presentation, a lack of
diagnostic consensus and uncertain etiology o$yimelrome, the list of potential candidate genes is
long but the probability of finding a single gerariant that substantially contributes to the
susceptibility of PCOS is quite low. Therefore,diés on combinations of multiple gene variants are

necessary for the understanding of the genetitdsi@multifactorial disorder.



Most of the previous studies on the genetics of B@&ve included a small number of patients
(<100) and evaluated the association of a single gem single polymorphism with PCOS. Multiple
genomic variants have been investigated in onlyaase—control study (8), including only 72 PCOS
and 42 healthy women, and no genetic analysesvarkalale on gene-gene interactions in PCAS.
wide range of candidate genes, particularly thetsed to steroidogenesis, gonadotropin secretidn a
action, obesity and energy regulation, insulinactand inflammation (7-11) have been examined in
PCOS patients. The following genes analyzed alsbisnstudy: adiponectirAPM1) (8, 12),
interleukin 6 (L-6) (13), tumor necrosis factofF-a) (14), calpain 10GAPN10) (15, 16),
peroxisome proliferators-activated recept@PPAR)2) (17) and plasma cell glycoproteinRG-1) (8)
have been previously investigated in women with BCKoreover, the Pro12Ala polymorphism of
PPAR)2 and the Lys121GIn polymorphism BE-1 have been shown to increase OR for PCOS in our
previous publications on the same cohort (18, 9yeneral, the results have not been confirmed in
two or more independent studies and therefore soegtibility genes have been identified for PCOS.

In this study, we analyzed a relatively large nunidfesubjects selected from a genetically
homogenous population of Finland. We examined 2Bgec variants in 17 candidate genes related to
obesity, insulin resistance, type 2 diabetes muslliinflammation and/or dyslipidemia. To our
knowledge previous studies have not investigatéghparphisms in the following genes included in
this study: upstream stimulatory factorldSF1) (20), hepatic lipasd.(PC) (21), peroxisome
proliferator-activated receptor coactivatoPlGC-1a) (22), hepatocyte nuclear factor 4 andHNFE-
4a andHNF-1a) (23,24), C-reactive proteilCRP) (25), glucagon-like peptide 1 recept@LP1R)

(26), glucose transporter &I(UT2) (27), interleukin § and 10 (L-14 andIL-10) (28,29) and
apolipoprotein A APOA). Finally,we investigated gene-gene interactions betweeardiit genomic

variants and the effects of their combinationshanrisk for PCOS.



Subjects and Methods
Subjects

Altogether 143 nondiabetic PCOS women were reatditam endocrinology/infertility clinics
in the region of Kuopio and Oulu University HosjstaA total of 115 non-hirsute, fertile women with
regular cycles and normal ovaries who deliveraduatpio University Hospital between January 1999
and December 1999 served as a control group.

In this study the diagnosis of PCOS required tles@mce of polycystic ovaries on
ultrasonography (eight or more subcapsular folidé3-8 mm diameter in one plane in one ovary and
increased stroma), anovulation and at least otieedfollowing clinical or biochemical disturbances:
hirsutism, infertility or hyperandrogenemia (sertotal testosterone concentratis®.5 nmol/l or free
plasma testosteror&l0 pmol/l, evaluated by means of sex hormone-bopdiobulin and total
testosterone assays, and an elevated LH/FSH>2tjoHirsutism was defined as the presence of
excessive body hair in androgen dependent pattétima modified Ferriman-Gallwey score =8
(30). Furthermore, other common causes of anownand hyperandrogenism were excluded.
Diabetic women were excluded.

All study subjects and controls gave a written infed consent, and the Ethics Committee of

the Kuopio University Hospital and the Universitykuopio approved the study protocol.

Genotyping
Genomic DNA was extracted from peripheral blood pyrocytes using a standard phenol-
chloroform extraction method. The UCSNP-43, -44 &@R®lvariants oCAPN10, the Gly482Ser,

3'UTR+2390 G/A (rs3774923) and rs7695542 C/T vasiahPGC-1a, the -3926 C/T (rs1884614)

and the IVS3 +2925 G/A (rs1885088) variant$idiF-4a, the lle27Leu and the Ser487Asn



substitutions oHNF-1a, A-250G ofLIPC, C-174G ofiL-6, C-511T ofiL-14, A-1082G ofiL-10, 1059
G/C of CRP, Gly168Ser of5LP1R, Thr110lle ofGLUT2 and 5"UTR C/T (rs3737787) &fSF1 were
genotyped using the TagMan allelic discriminatissay (Applied Biosystems, Foster City, Calif.,
USA). Briefly, PCR reactions were carried out ihGyl volume containing 10 ng of genomic DNA,

1X TagMan Universal PCR Master Mix, each primethatconcentration of 900 nM and each probe at
the concentration of 250 nM (primer and probe segeg are available from the authors upon request).
The cycling program was a denaturation step & 36r 10 min followed by 40 cycles of 95 for 15 s
and 60C for 1 min using a GenAmp PCR System 2700 (AppBexbystems). The fluorescence level
was measured with an ABI Prism 7000 Sequence etéspplied Biosystems), resulting in clear
identification of genotypes.

Genotyping of SNP 45 T/G and SNP 276 G/T of theaaectin gene were performed using
SNaPshot primer extension assay and Abi PRISM &dltetic Analyser (Applied Biosystems). PCR
and SNaPshot reaction primers and conditions asade from the authors upon request.

For the detection of other genomic variants wegreréd PCR reactions followed by the single
strand conformation polymorphism analysis as reyabptreviously in detail: the Pro12Ala and the 161

C/T polymorphisms oPPAR)2 (18, 31), the K121Q polymorphism BC-1 (19), and the G-308A

polymorphism offNF-a (32).

Statistical analysis

Statistical and power analyses were conducted (&tiatgstical Package for Social Science
(SPSS 11.0 software) and the G*Power software eriely. Thex? test was applied to examine
differences in genotypic distributions and allekguencies between PCOS and control subjectsidn th

study the sample size allowed us to detect efieesdor the difference between frequencies (w) of



0.175 for thex? test with one degree of freedom, and 0.193 foxftest with two degrees of freedom
(apriori power analysis). Sample sizes in gi¢estsubgroup analyses permitted the detection of small
(0.10-0.30) or moderate (0.30-0.50) effect sizemdi-Weinberg equilibrium was computed based on
the expected genotype distribution. Logistic regi@s analyses were performed to analyze the
association of the 1059 G/C polymorphisnGsP, PPAR)2 haplotypes and combinations of genomic
variants of different genes with PCOS. Frequenafesngle nucleotide polymorphism haplotypes

were estimated by using the Estimation Haplotygde) (lEequencies software

(ftp:/Nlinkage.rockefeller.edu/software/eh. value of p<0.05 was considered statistically significant.

Results

The clinical characteristics of patients includedur study have been previously published
(18, 19). All women with PCOS had irregular menatian and polycystic ovaries on ultrasonography.
Biochemical signs of hyperandrogenism were founsl9% of cases. Compared with the control group,
PCOS subjects were significantly more often ob&8e19).

Altogether 25 variants in 17 genes were examinadl@'1l). The distribution of the genotypes
for the 1059 G/C polymorphism @RP differed between the groups (p=0.014), with tlegirency of
C allele 9.4% in the PCOS group and 5.8% in therobgroup (p=0.123). Furthermore, we observed a
borderline significant difference in the alleletdisution of the 276 G/T polymorphism aPM1
(p=0.075).

The distribution of genotype combinations of tRBAR)2 polymorphisms (Prol12Ala and 161
C/T) differed significantly between the PCOS andtoal groups (p=0.010). The number of carriers of
the 161 C/C genotype and the 161 T allele was dlsigsificantly different (p=0.064) between the

groups, stratified according to the Pro12Ala polypmism ofPPAR)2 (Fig.1).



Additionally, we investigated combinations of genowariants in different genes (Fig.2). The
number of carriers of the 276 G/G genotype or {h& P allele ofAPM1 differed significantly between
the PCOS and control groups only in subjects hathed3"UTR A allele oPGC-1a. Stratification
according to the Gly482Ser polymorphismR&C-1a revealed that number of individuals having the
IVS3 G/G genotype or the IVS3 A allele differed ym subjects with the Ser482 alleleR&C-1a.
Moreover, the frequency of the IVS3 G/G genotypéherlVS3 A allele oHNF-4¢ differed
significantly between PCOS and control women onlgarriers of the Lys121Lys genotypeRg-1.

In logistic regression analysis carriers of thed.@5allele ofCRP had a 2.16-fold higher odds
ratio [OR] for PCOS compared to carriers of thed @G genotype (95% confidence intervals [CI]
1.02-4.57; p=0.044). FurthermopmoledPPAR)2 genotype combinations including batbmmon
alleles (Pro12/161C) or both rare alleles (Alal2/m)ewere associated with a 5.12-fold higher OR for
PCOS compared to subjects having the Pro12/16 Alad2/161C genotype combinations (95%
confidence intervals [CI] 1.07-24.62; p=0.041). Tt C/C variant increased OR for PCOS in
carriers of the Pro12Pro genotype at borderlineisag@nce level (p=0.066), whereas in subjects
having the Alal2 allele there was an opposite t{pr@.106) (Table 2).

Additionally, we applied logistic regression ana&ygto evaluate the contribution of
combinations of genomic variants in different getteBCOS (Table 2). TH2/6 G/G genotype of
APM1 increased OR for PCO&ly in carriers of the 3’'UTR A allele ®GC-1a (p=0.039). The
IVS3+2925 G/G genotype 6INF-4a was associated with a 2.61-fold increase in ORPfOOS
compared to carriers of the IVS3+2925 A alleléHdf-4a only in individuals having the 487Ser
allele of PGC-1a (p=0.030). Moreover, the association of the IVSE2G/G genotype diNF-4a

with PCOS was found only in individuals with thefactive Lys121Lys genotype BC-1 (p=0.018).



Finally, we performed logistic regression analygesxamine possible interactions between
different genomic variants (Table 3). Individuassnying both common genotypés the 276 G/T
polymorphism ofAPM1 andthe Pro12Ala polymorphism #fPAR)2 had a 2.36-fold higher OR for
PCOS compared to carriers of both rare genotype®.Q32).The OR was not, however, significantly
higher than that for the Pro12Pro genotyp®BAR)2 alone. The interaction between the 3'UTR G/A
polymorphism ofPGC-1a and the 161 C/T polymorphism BPAR)2 was almost statistically
significant (p=0.061 for the interaction term). imiduals with both common genotypes had a 3.89-fold
higher OR for PCOS compared to carriers of no giskotypegp=0.052) anc 3.56-fold highelOR
compared to carriers of at least one risk genofgp8.066). Neither of these polymorphisms showed
an independent association with PCOS. Furthernsoigects having both the 3'UTR G/G genotype of
PGC-1a and the 276 G/G genotype &PM1 had a 5-fold higher OR for PCOS compared to sibjec
carrying neither of these risk genotypes (p=0.0R0addition, a combination of the 121GIn allele of
PC-1 and the IVS3+2925 G/G genotypeHiNF-4a was associated with a 3.5-fold higher OR for
PCOS compared to a non-risk genotype combinatief.(97), and a 2.73-fold higher OR compared
to a combination with at least one risk genotyped(P09). The interaction between the Gly482Ser
polymorphism oPGC-1a and IVS3+2925 G/A polymorphism &fNF-4a was statistically significant
(p=0.035 for the interaction term), but their cordtion did not modify OR for PCOS in the whole
population. Together with the genetic-backgrounpethelent effect of the 276 G/A polymorphism of
APM1 and the 1IVS3+2925 G/A polymorphismidNF-4a on OR for PCOS detected in subgroup
analyses, these results suggest the following gene-interaction®PAR)2 with APM1, PGC-1a

with PPAR)2, PGC-1a with APM1, PGC-1a with HNF-4a, andPC-1 with HNF-4a.



Discussion

Current evidence indicates that PCOS is a genlticainplex disorder, with combined effects
from multiple interacting genes (7). Therefore, @xamined possible associations of single nucleotide
polymorphisms and their combinations in 17 gengsonted to affect insulin sensitivity, obesity, ¢yp
diabetes mellitus, inflammation and/or dyslipidemméh PCOS.

We showed that the 1059 G/C polymorphisnCBP increased OR for PCOS, in addition to a
previously reported association of the Pro12Algyparphism ofPPAR)2 (18) and the Lys121GIn
polymorphism ofPC-1 (19) with PCOS. Our sample size did not allowdk&ction of very small
differences in the distribution of genotypes betwB€OS and control women. Therefore, we can not
reject the possibility that minor differences i ttistribution ofAPM1 genotypes could be detected in
a larger PCOS population. Moreover, we found soregipusly unreported in any population gene—
gene interactions betwe®&C-1a, PPAR)2, APM1, PC-1 andHNF-4a and showed for the first time
in PCOS subjects an interaction betw@&AR)2 andAMP1, detected recently in members of
hypertensive families (33) and in type 2 diabetanven (34).

C-reactive protein (CRP) is a strong predictorypkt2 diabetes mellitus, cardiovascular disease
and/or stroke. Women with PCOS present elevatezgldef CRP (35, 36), although increased
concentrations of CRP have also been related tsitgbe Finnish (37), German (38) and Spanish (39)
populations. There are, however, no data avaitabdtow the effect of the 1059 G/C polymorphism of
CRP on CRP levels. Therefore, it remains to be vetifidether the 1059 G/C polymorphism
influences the CRP level and the risk of cardioutmadisease and type 2 diabetes among PCOS
patients.

The present study indicates that multiple loci eatihan a single locus analysis are required for

the genetic dissection of PCOS. We detected pessit#dractions between variants of genes related to
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adipocyte function and insulin signaling&C-1a, PPAR)2, APM1, PC-1 andHNF-44). Although the
mechanism(s) of gene-gene interactions detecttdsrstudy is yet unknown, they are physiologically
conceivable. PGCédlis a transcriptional factor involved in the redida of adaptive termogenesis
through the association with PPjR'he Gly487Ser polymorphism BGC-1a has been found to
influence energy expenditure (40) and lipid metenol(41). Moreover, thBGC-1a gene locus is
associated with altered glucose metabolism (42)tyoel 2 diabetes (43, 44). PP¥Ris expressed in
white and brown adipose tissue and has a key mdleei regulation of adipogenesis and lipid and
glucose metabolism. The Prol2Ala polymorphisrPBAR)2 has been shown to be associated with
insulin resistance and adiponectin levels in Jagau(é5), but not in European (46) subjects.
Additionally, the 161 C/T polymorphism in exon 6RPAR)2 has been linked to obesity in PCOS
patients (17). In concordance with previous regualtype 2 diabetic patients (44), we did not olsser
an interaction between the Gly487Ser polymorphi§ia@C-1a and the Pro12Ala polymorphism of
PPAR)2, but we detected a possible interaction betweenotiver variants, the 3’'UTR G/A BIGC-1a
and the 161 C/T dPPAR)2. In agreement with previously reported genetistggis ofAPM1 and
PPAR)2 (33, 34), our data suggest an interaction betwleeProl2Ala polymorphism &PAR)2 and
the 276 G/A polymorphism dAPM1. Moreover, we found for the first time an intefantbetween the
3'UTR G/A polymorphism oPGC-1a and the 276 G/A polymorphism 8PM1. Therefore, we
suggest that combinations of genomic variants imregehat regulate adipocyte differentiation and
adipose-derived hormone levels may substantialyrimute to the pathogenesis of PCOS.

To our knowledge this is the first report of arenaiction between the Gly487Ser polymorphism
of PGC-1a and the IVS3 G/A polymorphism &fNF-4a. Arslaninet al. (47) observed increased
hepatic glucose production in obese adolescentsR@OS. In addition, PGCalinteracts with HNF-

4a to control insulin-regulated gluconeogenesis (#48grefore, we postulate that combinations of
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genomic variants dPGC-1a andHNF-4a may influence hepatic insulin resistance in PC@ttepts.
Involvement of genomic variants in other genesteeldo the regulation of gluconeogenesis can not be
excluded and should be further investigated.

A large body of data suggests a defective autogtwsgfation of insulin receptor in PCOS (49).
The GIn121 allele oPC-1, associated with increased OR for PCOS in ouryspagulation (19),
inhibits tyrosine kinase activity of insulin receptand has been proposed to increase insulin aesist
Impaired insulin signaling in hepatocytes may disedysregulate hepatic nuclear factors and alter
HNF-regulated transcription in liver and pancregticells. Thus, susceptibility to the progression to
type 2 diabetes might differ between individualgyiag certain genomic variants in genes encoding
hepatic nuclear factors, eldNF-4a. WhetherPC-1 andHNF-4a modify the risk for the development
of type 2 diabetes in PCOS subjects remains tcetermined.

The current study reports for the first time theaasation of the 1059 G/C polymorphism in
CRP with PCOS. To our knowledge this is also the fstsidy providing the evidence on gene-gene
interactions in PCOS. We showed the associatid?GfdS with different combinations of genomic
variants inPPAR)2, PGC-1a, APM1, PC-1 andHNF-4a, supporting the hypothesis that genes
involved in the etiology of PCOS may act epistdlyjca his may also explain why positive results
from studies on single polymorphisms usually dorepticate across independent samples. In
conclusion, we propose that single gene effectgefisas gene-gene interactions may substantially
contribute to the pathogenesis of PCOS. Combinatdivariants in genes related to adipocyte
function and insulin signaling seem to be linked@OS, and require further investigations in other

populations.
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Table 1.Genotype distribution on genes of interest in adrgubjects and in patients with polycystic

ovary syndrome (PCOS)

Genotype distribution, % * p
Gene Polymorphism/ controls PCOS for genotypes
SNP (alleles)
PPAR)2 Prol2Ala 66.1/29.6/4.3 77.0/20.9/2p 0.1e1045)
161 C/T 60.0/37.4/2.6 67.1/32.2/7.0 0.28591)

PGC-1a Gly482Ser 42.6/45.4/12.0 43.6/46.4/10.0 78.80.652)
3'UTR+2390G/A | 81.3/17.9/0.9 86.5/13.5/0.( 0.326 (8329

rs7695542 C/T | 96.3/3.7/0.0 95.8/4.2/0p 28.00.825)
HNF-1a lle27Leu 32.4/45.0/225 28.2/52.8/190  047.933)
Serd87Asn | 44.6/41.1/143 450/42.9/12.1 79(.769)

HNF-4a 23926 C/T 58.4/37.2/4.4 65/29.3/5.7 0.40271)
IVS3+2925 G/A| 755/22.7/1.8| 825/16.8/0J7 .33® (0.143)

USF1 SUTRCIT | 435/43.5/13.0] 36.4/49.7/140  3.50.346)
CAPN10 | UCSNP-43 G/A| 72.2/243/35| 66.4/26.6/7/0 390.(0.176)
UCSNP-44T/C| 725/25.7/1.8] 67.8/259/6/3 220.(0.180)
UCSNP-63C/T| 70.0/28.2/1.8] 72.0/245/3/5 608.(0.957)

CRP 1059 G/C 90.3/8.0/18 81.1/18.9/00  0.01423)
TNF-a -308 G/A 81.7/183/0.0| 783/189/2.8  0.{0@59)
IL-15 511 C/T 32.7/51.8/155| 42.0/43.4/14.7  6.80252)
IL-6 174 CIG 235/51.3/25.2] 27.3/51.0/217  0.408)
IL-10 -1082 AIG 25.9/53.6/20.5 29.4/455/252 20.40.896)
PC-1 Lys121GIn 81.7/17.4/09| 62.9/280/28  0.08017)
APM1 45 TIG 93.9/52/0.9 87.4/11.9/0.7  0.173Q9)
276 GIT 46.1/41.7/12.2] 53.8/40.6/5/6  0.UBO75)

GLP1R Gly168Ser 55.8/39.8/4.4] 52.4/39.2/8/4  0(%354)
LIPC -250 G/A 58.3/31.3/10.4] 53.8/39.9/6.8  0.23972)
GLUT2 Thr110lle 70.8/265/2.7| 76.1/23.2/07  0.86@43)
APOA Serl6Trp 90.1/9.9/0.0 87.4/12.6/00  0.5D619)

* Percentages for the common genotype/heterozygoesjenotype

PPAR)2 = peroxisome proliferator receptor gamm#&&C-1a = peroxisome proliferators activated
receptor coactivator HNF-1a andHNF-4a = hepatocyte nuclear factor 1 andJ&F1 = upstream
stimulatory factor 1CAPN10 = calpain 10CRP = C-reactive protein[NF-a = tumor necrosis factor-
a; IL-14, IL-6 andIL-10 = interleukin B, 6 and 10PC-1 = plasma cell glycoprotein APM1 =
adiponectinGLPRIR = glucagon-like peptide 1 receptttfC = hepatic lipaseGLUT2 = glucose
transporter 2APOA = apoliporotein A
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Table 2. The effect of the combination of variantsRIPAR)2, PGC-1a, AMP1, PC-1 anHNF-4a on

odds ratios [OR] for PCOS in subgroup analyses

Risk Subgroups
genotype Gene Variant OR 95% CI p
1.00 - -
PPAR)2 : PPAR)2 Prol2Pro 1.89 | 0.96-3.73 | 0.066
161 C/C Alal2 allele 0.43 | 0.16-1.20 | 0.106
1.00 - -
APM1 PGC-la | 3UTRG/G | 1.22 | 0.71-2.10 | 0.475
276 GIG 3'UTR A allele | 4.85 | 1.08-21.76| 0.039
1.00 - -
PGC-1a Gly482Gly 1.03 | 0.40-2.60 | 0.957
Ser482 allele | 2.61 | 1.10-6.20 | 0.030
porh s
PC-1 Lys121Lys 253 | 1.17-5.44 | 0.018

GIn121 allele | 0.56 | 0.16-1.99 | 0.371

In each subgroup, genotypes were encoded as:
0 = the presence of the protective genotype, 1ptbsence of the risk genotype

PPAR)2 = peroxisome proliferator receptor gamm#&&C-1a = peroxisome proliferators activated
receptor coactivator BPM1 = adiponectinPC-1 = plasma cell glycoprotein HNF-4a = hepatocyte

nuclear factor 4
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Table 3.Gene-gene interactions between the varianBGi-1a, PPAR)2 andAPM1 and between the
variants ofPC-1 andHNF-4a, and odds ratios [OR] for PCOS in subjects witleast one risk
genotype or both risk genotypes

Risk genotypes OR 95% ClI p Interaction
term

1.00 - -

PPAR)2: Pro12Pro
1.85 0.90-3.77 | 0.093| p=0.049

APM1: 276 G/G
2.36 1.08-5.17 | 0.032

1.00 - -
PGC-1a: 3'UTR G/G
3.56' 0.92-13.75| 0.066| p=0.061

PPAR)2: 161 C/C
3.8¢ | 0.99-15.36| 0.052

1.00 - -

PGC-1a: 3'UTR G/G
1.33 0.79-19.30| 0.281| p=0.023

APM1: 276 GIG
500 | 1.30-19.30| 0.020

1.00 - -
PC-1: GIn121 allele
273 1.28-5.78 | 0.009 p=0.088

HNF-4a : IVS3+2925 G/G
3.5¢° 1.40-8.72 | 0.007

Genotypes were encoded as:

% 0 =the presence of both protective genotypeghépresence of at least one risk genotype

b 0 = the presence of both protective genotypesh&=presence of both risk genotypes
PGC-1a = peroxisome proliferators activated receptor deatdr 1;APM1 = adiponectinPPAR)2 =
peroxisome proliferator receptor gamma2-1 = plasma cell glycoprotein HNF-4a = hepatocyte

nuclear factor 4
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Figure 1. Percentage (%) of subjects with the161 C/C genodykthe 161 T allele fPAR)2 in

PCOS and control women according to the Pro12Algnparphism ofPPAR)2.

Figure 2. Percentage (%) of subjects with A) the 276 G/G ggwand the 276 T allele 6PM1
according to the 3’'UTR G/A polymorphismB&C-1a B) the IVS3 G/G genotype and IVS3 A allele
of HNF-4a according to the Gly482Ser polymorphismP@&C-1a, and C) the IVS3 G/G genotype and
IVS3 A allele ofHNF-4a according to the Lys121GIn polymorphismRg-1, in PCOS and control

women.
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